Introduction: Micronutrients have been extensively studied in recent years; of these magnesium and iron are essential for a variety of physiologic functions. Activation of neutrophils is an early effect of hypomagnesemia, which, in turn, causes periodontal tissue destruction. Since magnesium also influences blood pressure regulation by vascular tone and reactivity, its altered levels could contribute to the pathophysiology of hypertension. Iron plays a key role in the formation of reactive oxygen species that causes peroxidative damage to tissues.
INTRODUCTION
Micronutrients are essential to execute a broad range of biochemical and physiological functions, so as to regulate the homeostatic processes. They function as coenzymes in key metabolic reactions, antioxidants in order to control the damage caused by reactive oxygen species, modula tors of gene transcription, and cofactors for enzymes and structural components of tissues. 1, 2 Hypertension is one of the major risk factors that contributes to the development of cardiovascular dis eases, and the initiation and progression of the disease are affected by inflammation and the host immune response. 3, 4 Periodontitis is an inflammatory disease affecting both the hard and soft tissues leading to degen eration of the attachment apparatus caused by specific microorganisms in a susceptible host. Over the past few years, many studies have suggested periodontitis to be a risk factor for cardiovascular disease. Magnesium is a biologically essential cation that acts as an important regulator of cell functions and its high normal serum magnesium concentrations are protec tive against various diseases. Recently, magnesium has received considerable attention in clinical medicine, especially with regard to the role of its depletion in cardio vascular pathophysiology. 5 Some data even support the role for magnesium in the pathophysiology of essential hypertension. 6 Iron symbolizes a paradox for human health and serves as a metal cofactor for various enzymes (oxidases, peroxidases, catalases, etc.). 7, 8 On the contrary, it plays a key role in the production of harmful oxygen radicals that eventually causes peroxidative damage to vital structures. 7, 9 Thus, serum iron and total iron binding capacity and transferring saturation are considered as best indicators of nutritional deficiency arising from chronic infection, inflammation, or chronic neoplastic diseases.
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Very few studies have been documented suggesting a link between serum iron and magnesium levels in perio dontitis and hypertension. So, in order to understand the role of these micronutrients in the pathogenesis of periodontitis and hypertension, the present study was conducted.
AIMS AND OBJECTIVES
The aim of the study was to estimate the levels of serum iron and magnesium in healthy, chronic periodontitis and chronic periodontitis with hypertension patients and also compare these levels with the clinical parameters.
MATERIALS AND METHODS
The present study is a randomized controlled double blind study where the patient and the pathologist who performed the blood analysis were blinded to the study. A total of 90 subjects of both sexes, with age group ranging between 25 and 65 years, were selected from the outpatient Department of Periodontics, P.M. Nadagouda Memorial Dental College and Hospital, Bagalkot, Karnataka, India. The study design was approved by the Ethical Committee of the same institute. All patients received verbal explanation of the nature of the study, and informed written consent was obtained from all patients prior to the study.
The inclusion criteria were as follows: (1) systemi cally and periodontally healthy subjects, (2) systemi cally healthy, but clinically and radiographically evident chronic periodontitis, (3) hypertensive patients having essential hypertension with systolic blood pressure ≥140 mm Hg and/or diastolic blood pressure ≥90 mm Hg according to the US Joint National Committee (JNC) rec ommendation, 11 and (4) taking antihypertensive medica tions for at least 1 year and above were included in the study. The exclusion criteria were smokers, patients with recent trauma, a history of previous periodontal therapy within 6 months before the screening, presence of a peri odontal abscess or a combined periodontal-endodontic lesion, general contraindications for periodontal surgery (e.g., psychiatric problems, pregnant or breastfeeding females) or presence of lifethreatening conditions (e.g., malignant tumors or radiotherapy in the cervicofacial area, either current or within the previous 6 months), and use of antibiotics and analgesics within 6 months prior to the study.
Periodontal Examination and Study Groups
The following parameters were recorded for the whole mouth. Gingival index (GI), probing pocket depth (PPD), and clinical attachment loss (CAL) were measured by calibrated periodontal probe. The study subjects were categorized into three groups of 30 patients each. Group I (healthy subjects, n = 30) consisted of subjects with a GI score <1 and showing absence of clinical and radio graphic features of periodontal disease. Group II (chronic periodontitis subjects, n = 30) consisted of subjects with a PPD ≥5 mm in at least 14 sites, CAL 3 to 6 mm, and GI ≥ 1. Group III (chronic periodontitis with hypertension) consisted of untreated chronic periodontitis patients with a PPD ≥5 mm in at least 14 sites, CAL 3 to 6 mm, and GI ≥1.
Sample Collection and Biochemical Analysis
About 5 mL of the venous blood sample was drawn from the subjects using a disposable syringe and transferred to tubes containing clotactivating factors. The collected blood samples were then sent to the Thyrocare laboratory, Bagalkot, India, for the estimation of serum magnesium levels, which was determined using the modified xylidyl blue reaction method and serum iron levels using the fer rozine method without deproteinization via photometry.
Statistical Analysis
The data obtained were compiled and analyzed using To analyze the correlation between periodontal data and the variables of the levels of iron (µg/dL) and magnesium (mg/dL), Spearman's rank correlation was used.
RESULTS
Periodontal parameters of the study groups were com pared in Tables 1 to 3 and the GI, PPD, and CAL scores were found statistically significant (p < 0.05), between chronic periodontitis (group II) and chronic periodonti tis with hypertension (group III) as compared with the healthy controls (group I). Table 4 demonstrates serum iron levels among the study groups and the results showed that subjects with chronic periodontitis had sig nificantly lower serum iron levels than the healthy control subjects (p < 0.05). Significantly low serum magnesium levels were detected in the chronic periodontitis with hypertensive subjects as compared with healthy control subjects (p < 0.05, Table 5 ).
DISCUSSION
Periodontitis is a chronic inflammatory disease leading to elevation of cytokines. The proinflammatory cyto kines thus released are thought to act as mediators in suppressing erythropoiesis from bone marrow, thus leading to anemia. The association of anemia and periodontitis has been explored since the early 20th century. 12 Chawla et al 13 suggested that anemia is an important factor in the etiology or pathogenesis of peri odontal disease. Siegel 14 reported a depression in the number of erythrocytes apparently secondary to the presence of periodontal disease. In the present study, when biochemical parameters were analyzed, the mean serum iron levels in chronic periodontitis (59.17) were found to be significantly reduced as compared with control group (76.90) and slightly increased in patients with chronic periodontitis with hypertension (69.63). This could be due to the increased release of proinflam matory cytokines that have led to an increased uptake of iron by activated macrophages and reticuloendothelial cells, thus causing retention of iron in macrophages by regulating the expression of ferritin, a transmembrane exporter of iron, thus blocking the release of iron from these cells. 1423 Our results were similar to the study done were significantly increased serum iron levels in chronic periodontitis patients. Significantly low serum magnesium levels were detected in hypertensive subjects with chronic periodon titis (group III) and chronic periodontitis (group II) as compared with healthy controls. This could be due to periodontal inflammation causing the activation of neu trophils, which invades the periodontal tissues, thereby participating in periodontal destruction. 21 Similar results were reported by Van Laecke et al who reported that serum hypomagnesemia associated with hypertension, endothelial dysfunction, dyslipidemia, and inflammation may affect vascular stiffness in patients who underwent kidney transplantation, since the low serum magnesium was independently associated with pulse wave velocity assessed by SphygmoCor. 26 An inverse relationship between magnesium and blood pressure is apparent according to various study results. Similar results were also reported in studies conducted by Paolisso et al 27 wherein they found that low serum magnesium levels were found in hypertensive subjects as compared with the normotensive control. The study indicated lowered level of plasma and erythro cytic magnesium in hypertensive than in normotensive subjects. A nonsignificant increase in serum iron levels of hypertensive patients with chronic periodontitis (group III) as compared with chronic periodontitis (group II) was found. This could be attributed to the fact that high levels of serum iron and low levels of serum magnesium are considered to be major risk factors for hyperten sives with periodontitis, leading to oxidative stress and increased cytokine production, thereby causing more destruction and disease progression.
When clinical parameters GI, PPD, and CAL were compared among the study groups, they were found to be significantly higher in study groups as compared with the control group. Further longterm and detailed investigations are necessary to gain insight into the nature of association of micronutrients and their role in the pathogenesis of periodontitis and hypertension.
CONCLUSION
Thus, reduced magnesium concentrations are associated with enhanced inflammatory response to bacterial chal lenge. Lower serum iron levels can thus reflect signs of anemia. Thus, iron and magnesium do have a link in the pathophysiology of periodontitis and were closely linked to hypertension.
CLINICAL SIGNIFICANCE
Therefore, health care professionals must not only iden tify and treat patients with chronic inflammatory dis eases, but also promote a healthy lifestyle and preventive strategies to decrease the prevalence of such diseases in the general population.
